Polyoxometalates (POMs) are a class of molecular metal oxides that possess a great degree of structural and compositional versatility. [1] [2] [3] [4] The major structural components of POMs are primarily constructed from the condensation of early transition metal oxyanions with the metal in high oxidation states, although this is by no means exclusive. [5] [6] [7] One striking feature of these molecules is their ability to incorporate almost any element within their skeletal frameworks as heteroatoms, thus enabling further derivatization of the molecular anions, including the grafting of organic ligands. [8] [9] [10] [11] [12] [13] [14] [15] [16] In recent times, the routine organic functionalization of polyanions such as the Anderson-Evans and Lindqvist structural types has attracted notable attention. 10, 14, [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] Herein, we report the preparation of an asymmetrically functionalized Mn-Anderson bearing a pendant hexamolybdate † Electronic supplementary information (ESI) available: Experimental procedures, synthetic details, IR, UV-Vis, ESI-MS, 1 polyanion and an additional terminal primary amine (Fig. 1) . Remarkably, (1) was prepared in a one-pot process from a mixture of TBA 4 [Mo 8 O 26 ], Mn(OAc) 3 ·2H 2 O and trishydroxymethylaminomethane in acetonitrile in the absence of any additional activating agents. Microwave irradiation of the stirred reaction mixture for 3 hours, at 110°C and 4 bar, results in the construction of the hybrid POM in modest yield (28%). To the best of our knowledge, the in situ conversion of one polyanion precursor to two different structural classes, followed by their controlled coupling in a one pot process has never been previously reported. Despite this, it is no surprise that both TBA 2 O 26 ] is the polyanion precursor of choice for the preparation of both these cluster types. Their coupling in a stoichiometric fashion through one organoimido linkage results in the unprecedented asymmetrically functionalized Mn-Anderson (1). Efforts to improve the reaction yield through the use of dry solvents had negligible effect, whereas increasing reagent concentrations results in a notable reduction in yield. The solubility of (1) In order to probe the solution stability and therefore the potential applicability of (1) in the synthesis of more elaborate inorganic-organic hybrids, we undertook mass spectroscopy and small angle X-ray scattering experiments. The mass spectrum of an acetone solution of (1) reveals several well-defined isotopic envelopes that are assigned as the di-and tri-anionic forms of (1). Envelopes at 1251. 14 (Fig. S4-S7 †) . Notably there is no evidence of any additional higher mass species indicating the absence of any higher nuclearity condensation products. This result along with the ease by which the sample can be recrystallized, enticed us to pursue the use of Small angle X-ray Scattering (SAXS) to probe the polyanion solution stability. The utilization of SAXS in the field of POMs is notably underdeveloped, however several key examples of its value have been reported. 8, 41, 42 The sensitivity of SAXS to the size and shape of species in solution make it a valuable technique to probe the integrity and stability of POMs, however, due to the inherently low information content, results must be interpreted in the light of additional information. Pure crystalline samples of (TBA) 3 dissolved in acetonitrile and acetone respectively to conduct the control SAXS measurements. The measured radii of gyration for both controls, as well as the radii determined from fits assuming a spherical model, agree well with dimensions calculated from crystallographic data ( Fig. S9 and S10 †). Analysis of scattering data acquired from an acetone solution of (1) (Fig. 2, top) results in an excellent fit with a cylindrical model, but a spherical model deviates at high scattering vector. As the cylindrical model has two parameters, different values of the radius and length over a small range can give similar fits, so we used calculated values based on the atomic coordinates from the single crystal X-ray diffraction studies to confirm the molecular shape and size. Crystallographically determined atom to atom separations from N2 to O41 ( .51 Å and R = 4.58 Å) being used to fit the SAXS data of (1) with excellent agreement (Fig. 2, top) . The stability of compound (1) in acetone over a period of 7 days was also confirmed by recollecting the SAXS data. Guinier analysis revealed a negligible change in the calculated radius of gyration (Fig. 2 (Fig. S3 †) .
In conclusion, we have demonstrated the viability and potential of microwave reaction conditions for the synthesis of novel POMs that are inaccessible using benchtop reaction conditions. The asymmetrically functionalised (1) was isolated in reasonable yield and excellent purity that has been confirmed by solid and solution state measurements. The solution stability of (1) has also been confirmed by spectroscopic and scattering techniques thus opening up avenues for its utility in the development of more elaborate inorganic-organic hybrids. Research focussed on the construction of functional photoactive and polymeric materials is currently underway and will be reported elsewhere in due course.
